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Executive Summary

Introduction

This Focused Strategic Sites Feasibility Study (FS) has been prepared to support a Record
of Decision (ROD) for 11 sites located at the former McClellan Air Force Base (AFB) in
Sacramento, California (Figure ES-1). The 11 Installation Restoration Program (IRP) sites
addressed in this FS are considered to be high volume, Strategic Sites because these sites
represent the largest volumes of waste to be addressed at McClellan. The 11 Strategic Sites
included in this FS are shown on Figure ES-2 and are evaluated for volatile organic
compounds (VOCs) in shallow soil gas (SSG) and soil, and non-VOCs and radionuclides
in soil. The 11 Strategic Sites are listed as follows with the Operable Unit (OU) and
Investigation Cluster (IC) (where applicable) that each site is located within:

* Area of Concern (AOC) 313 (Fire Training Area [FTA]) (OU C; IC 19)
e Confirmed Site (CS) 010 (OU C; IC 19)

e (CS011(0OUC;IC19)

e CS012(0UCIC19)

CS 013 (OU C; IC 19)

CS 014 (OU C; IC 19)

CS 022 (OU C1; IC 13)

CS 024 (OU A; IC42)

¢ Potential Release Location (PRL) 008 (OU C; IC 21)
¢ Small Arms Firing Range (SAFR) (OU C/D; IC 21)
e Vadose Zone (VZ) (OU D)

This FS addresses VOCs (including chlorinated solvents and petroleum-related compounds)
in soil and soil gas. Semi-volatile organic compounds (SVOCs) and non-VOCs such as metals
and radionuclides in soil are also addressed. Pathways evaluated in this FS consist of:

e Impacts on human health via direct contact with soil and inhalation of indoor air
Impacts to ecological health via direct contact

Impacts to surface water from non-VOCs and radionuclides

Impacts to groundwater from VOCs, non-VOCs, and radionuclides

Impacts to groundwater from VOCs at these 11 sites are currently being addressed as part
of the ongoing SVE program. As remediation of VOCs nears completion at these sites,
STOP analyses will be performed and provided as Primary Documents under the
Interagency Agreement for regulatory agency review.

This FS identifies and evaluates remedial technologies and alternatives to mitigate
contaminants in soil and shallow soil gas resulting from past hazardous materials handling
and hazardous waste disposal practices at McClellan. This FS also provides information to
support risk management decisions and the future selection of the most appropriate remedy
for each site. The final selection and documentation of the remedies will be presented in the
Record of Decision (ROD), currently scheduled for completion in 2006.

ES052006008SAC/326810/061420005 (ES.DOC) ES-1
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EXECUTIVE SUMMARY

Remedial Action Objectives

Remedial Action Objectives (RAOs) define the extent to which the sites will require
cleanup to meet the objectives of protecting human health and the environment. These
RAOs reflect the contaminants of concern (COCs), exposure routes and receptors, and
acceptable contaminant concentrations or range of concentrations for contaminants in soil
and soil gas.

The first RAO is for the protection of human health from exposure to contaminants in soil
and soil gas with a total excess cancer risk greater than the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP) risk range (10 to 10-) or a hazard quotient
(HQ) of 1 for the current and reasonably anticipated future land use scenario, with a point
of departure of 106 for determining remediation goals for alternatives. If remediation is
required, this RAO will be attained if the concentration of each contaminant is within the
range of preliminary cleanup goals (PCGs) as presented in Tables ES-1 and ES-2 for the
selected land use scenario for these parcels and immediately adjacent parcels.
Alternatively, the RAO is achieved if engineering or land use controls eliminate human
exposure to contamination for the anticipated future land use.

The second RAO is to prevent impacts to surface water and groundwater quality. For
non-VOC:s, this RAO will be attained if the concentration of each contaminant is less than
its respective PCG for the protection of surface water and groundwater as presented in
Sections 2.3.4.2 and 2.3.4.3. Alternatively, the RAO is achieved if engineering controls
eliminate contaminant migration to surface water or groundwater. For VOCs, impacts to
surface water are not expected because of the inherent volatility of VOCs. Impacts to
groundwater will be addressed using SVE as the presumptive remedy. The SVE systems
were previously installed as removal actions at the disposal pits and AOC 313 (FTA), and
continue to operate at this time. STOP evaluations will be prepared at the appropriate
time to determine if the SVE systems can be shutdown.

The third RAO is to prevent impacts to ecological receptors. Land use at the 11 Strategic
Sites is currently, and is expected to remain into the foreseeable future, industrial or
industrial/ commercial with no significant ecological habitat onsite; however, sensitive
habitat does exist adjacent to PRL 008, the SAFR, and the VZ. This RAO will be attained
by eliminating offsite migration of contaminants.

Preliminary Cleanup Goals

The selection of the PCGs for contaminated soil and soil gas is summarized in this section
and is described in detail in Section 2. PCGs have been developed to address the following
soil and soil gas depth intervals and receptors:

¢ Protection of human health from contaminants in SSG for VOCs and in surface and
shallow soils for non-VOCs (ground surface to 15 feet below ground surface [bgs]).

* Protection of groundwater from non-VOC contaminant migration in soil from the
ground surface to the water table. While VOCs can also migrate to groundwater, the

ES4 ES052006008SAC/326810/061420005 (ES.DOC)



EXECUTIVE SUMMARY

potential threat to groundwater from VOCs is currently being addressed under the
ongoing soil vapor extraction (SVE) program.

e Protection of surface water from non-VOC contaminants in runoff from surface soil
(0 to 1 foot bgs). Because of the inherent volatility of VOCs, surface water impacts are
not expected for these contaminants.

A range of possible PCGs was identified with the objective being to attain the RAOs. The
PCGs for protection of human health, groundwater, and surface water that were selected
to evaluate the alternatives are summarized in Tables ES-1 and ES-2 for non-VOCs and
VOCs, respectively. Other values may be selected as the cleanup levels in the ROD.

TABLE ES-1

Summary of Preliminary Cleanup Goals — Non-VOCs in Soil
Focused Strategic Sites Feasibility Study, Former McClellan Air Force Base, Sacramento, California

PCGs

Protection of Human Health in
Surface and Shallow Soil

(0 to 15 feet bgs) Protection of

Protection of Surface Water in

Unrestricted Industrial Use Groundwater Surface Soil

COCs Use Scenario Scenario (0 to 30 feet bgs)f (0 to 1 foot bgs)
Metals (mg/kg)
Aluminum? 35,000 920,000 84,000 15,000
Antimony 14 410 1,000 190
Arsenic 4.9° 4.9° 990 5.8
Barium 6,900 67,000 7,800 3,200
Cadmium 6.2 450 1,400 4.0
Chromium, Hexavalent 110 450 270 350
Chromium, Total 2,600 5,500 83,000 1,600
Copper 1,300 41,000 250,000 130
Iron® 39,695 310,000 91,000 24,000
Lead 150 800 4,300 140
Manganese 1 ,596b 19,000 980,000 5,200
Nickel 430 20,000 130,000 770
Silver 170 5,100 3,500 23
Thallium 2.8 67 140 54
Zinc® 3,100 310,000 140,000 1,700
Radionuclides (pCiIg)h
Cesium 137 6 11 20,000 6,400
Radium 226 2.3 3.7 500 160
Thorium 232 312 1,902 1,500 480
Plutonium 239 259 1,400 1,500 480
Uranium 238 77 183 2,000 640
SVOCs (mg/kg)
Aldrin 0.0092 0.10 — 0.0041
Benzo(a)anthracene 0.088 2.1 — 0.14
Benzo(a)pyrene 0.011 0.21 — 0.14

ES052006008SAC/326810/061420005 (ES.DOC)
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EXECUTIVE SUMMARY

TABLE ES-1
Summary of Preliminary Cleanup Goals - Non-VOCs in Soil
Focused Strategic Sites Feasibility Study, Former McClellan Air Force Base, Sacramento, California

PCGs

Protection of Human Health in
Surface and Shallow Soil

Protection of
(0 to 15 feet bgs)

Protection of Surface Water in

Unrestricted Industrial Use Groundwater Surface Soil

COCs Use Scenario Scenario (0 to 30 feet bgs)’ (0 to 1 foot bgs)
Benzo(b)fluoranthene 0.11 21 — 0.14
Benzo(k)fluoranthene 0.1 21 — 0.14
Benzyl alcohol® 37 180,000 - —9
Bis(2-ethylhexyl)phthalate 12 120 — 58
Chlordane 0.12 6.5 — 0.018
Chrysene® 0.88 210 — 0.14
DDD 0.50 10 — 0.027
DDE 0.49 7 — 0.019
DDT -0.47 7 — 0.019
Dibenzo(a,h)anthracene 0.021 0.21 — 0.14
1,2-Dichlorobenzene® 190 4,100 — 770
1,4-Dichlorobenzene® 0.015 0.15 — 160
Dieldrin 0.0058 0.11 —_ 0.0045
2,4-Dimethylphenol 13 12,000 — 13,000
2,4-Dinitrotoluene 0.0063 1,200 — 1.6
2 6-Dinitrotoluene 0.0024 620 — 1.6
1,4-Dioxane 0.0035 160 0.0015 42
Indeno(1,2,3-cd)pyrene 0.12 2.1 — 0.14
4-Methylphenol 19 3,100 — —°
Naphthalene® 0.047 0.60 — 670
N-nitroso-di-n-propylamine 0.00012 0.25 — 0.16
PCBs 0.063 0.74 — 0.0054
2,3,7,8-TCDD 0.0000011 0.000016 — 0.00000042
TPH® (mgl/kg)
TPH-D — — 3,900/100 3,200/100
TPH-G — — 220/10 160/10

a

ES-6

US EPA Region 9 recommends that a “ceiling limit” of 1E+05 be used when the risk-based value is higher.
Documentation accompanying the PRGs also acknowledges that this recommendation is not a universally
accepted approach.

The selected PCG is based on the background concentration in soil.

The listed risk-based concentrations exceed the soil saturation concentration (US EPA Region 9 default sail
properties for PRGs) for), chrysene (3.8 mg/kg) and 1,2-dichlorobenzene (600 mg/kg).

For 1,4-dichlorobenzene and naphthalene, the soil concentration protective of indoor air is used as the PCG.
Two sets of PCGs were developed for TPH as described in Section 2. No PCGs were developed for protection of
human heaith.

With the exception of 1,4-dioxane, PCGs were not developed for SVOCs because they are not predicted to impact
groundwater.

PCGs for the protection of surface water were not developed for benzyt alcohol and 4-methylphenol because no
limiting water quality criteria was identified.

Unrestricted Use and Industrial Use PCGs for radionuclides are inclusive of background.
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TABLE ES-2
Summary of Preliminary Cleanup Goals - VOCs in Shallow Soil Gas
Focused Strategic Sites Feasibility Study, Former McClellan Air Force Base, Sacramento, California

Protection of Human Health in SSG (0 to 15 feet bgs)

AFRPA PCGs (ppbv)

COCs Unrestricted Use Scenario Industrial Use Scenario
Benzene 290 2,300
Carbon tetrachloride 170 1,200
Chloroethane 9,100 83,000
1,4-Dichlorobenzene 260 2,700
1,1-Dichioroethane 4,600 36,000
1,2-Dichloroethane 140 1,600
1,1-Dichioroethene 340,000 1,900,000
cis-1,2-Dichloroethene 100,000 690,000
Ethyl benzene 5,400 45,000
Naphthalene 74 960
Tetrachloroethene (PCE) 1,000 7,100
Trichloroethene (TCE) 2,900 22,000
1,2,4-Trimethylbenzene 10,000 83,000
1,3,5-Trimethylbenzene 10,000 83,000
Vinyl chloride 220 1,500

Remedial Alternatives

Technical process options (such as excavation, institutional controls, and soil vapor
extraction) were assembled into remedial alternatives to address non-VOC and VOC
contamination at the 11 Strategic Sites addressed in this FS. The assembled alternatives
were screened against the criteria of effectiveness, implementability, and cost. Alternatives
with the most favorable composite evaluation of all factors were retained for more
detailed evaluation against additional Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) criteria.

The remedial alternatives are intended to address a broad range of site conditions and
contaminant types. However, because site and contaminant conditions vary between sites,
some alternatives may not be appropriate for some sites.

Assembly of Alternatives

Seven alternatives were identified. The assembled alternatives consist of the following:

Alternative 1 - No Action (Unrestricted Land Use)

Alternative 2 - Institutional Controls (Restricted Land Use)

Alternative 3 - Composite Cap (Restricted Land Use)

Alternative 4 - Excavation/Ex situ Treatment/Backfill (Restricted Land Use)
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e Alternative 5 - Excavation/Consolidation Unit (Restricted Land Use)

e Alternative 6 - Excavation/Ex situ Treatment/Consolidation Unit (Restricted Land Use)

o Alternative 7R - Excavation/ Disposal (Restricted Land Use) and Alternative 7U -
Excavation/ Disposal (Unrestricted Land Use)

Based on the McClellan Reuse Plan, all of the 11 Strategic Sites addressed in this FS are
located within areas designated for industrial or industrial/ commercial land use.
Therefore, most of the alternatives are evaluated with respect to industrial land use PCGs,
and result in restricted land use. However, Alternative 7U is evaluated with respect to
lower PCGs that support unrestricted land use. Although not specifically evaluated in this
FS, all of the other excavation alternatives could be configured to achieve unrestricted
land use at the sites being excavated (restricted land use would still be the result for the
consolidation unit area).

Based on the screening of alternatives using the criteria of cost, effectiveness, and
implementability, Alternatives 2 and 4 were eliminated from the selection because these
alternatives were not effective at attaining RAOs. In addition, Alternative 4 may not be
compliant with applicable or relevant and appropriate requirements (ARARs) because ex
situ treatment of the waste was not considered to be wholly effective at meeting the PCGs
that would allow the treated material to be backfilled and still be protective of human
health and/or the environment.

The five remaining alternatives were retained for the detailed analysis and are
summarized below:

e Alternative 1 - No Action (Unrestricted Land Use). The No Action alternative
provides a baseline for comparing other alternatives. No remedial activities are
implemented, and no cost is associated with this alternative. The No Action alternative
is required to serve as a baseline for comparison of other alternatives. This alternative

is not considered viable because it does not satisfy the RAOs nor is it consistent with
ARARs.

e Alternative 3 - Composite Cap (Restricted Land Use). Under Alternative 3, an
individual Strategic Site with contaminated soil would be covered with an engineered
cap to eliminate human and ecological receptor exposure pathways, reduce infiltration
of precipitation, and minimize potential for contaminants to leach to groundwater. In
addition to the cap itself, this alternative also includes post-ROD sampling, SVE/vapor
barriers, institutional controls, and monitoring/enforcement.

e Alternative 5 - Excavation/Consolidation (Restricted Land Use). Alternative 5
consists of individual site excavation and subsequent consolidation of soil from
multiple sites into an onbase consolidation unit. Alternative 5 also includes post-ROD
sampling, SVE, institutional controls, and monitoring/enforcement. Under Alternative
5, the resulting land use at the excavated site and at the consolidation unit is restricted.

e Alternative 6 - Excavation/Ex Situ Treatment/Consolidation (Restricted Land Use).
Alternative 6 consists of individual site excavation, ex situ treatment of the excavated
soil (as necessary), and subsequent consolidation of soil from multiple sites into an
onbase consolidation unit. Alternative 6 also includes post-ROD sampling, SVE,
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institutional controls, and monitoring/enforcement. Under Alternative 6, the resulting
land use at the excavated site and at the consolidation unit is restricted.

e Alternative 7R - Excavation/Disposal (Restricted Land Use) and Alternative 7U -
Excavation/Disposal (Unrestricted Land Use). Under Alternatives 7U and 7R, sites
with contaminated soil and/or debris would be excavated and then transported to an
off base landfill for disposal. Alternatives 7U and 7R also include post-ROD sampling,
SVE, institutional controls, and monitoring. Alternative 7U uses a lower set of PCGs
(unrestricted use) as compared to Alternative 7R (industrial use). Under Alternative
7U the resulting land use is unrestricted, and under Alternative 7R the resulting land
use is restricted.

Detailed and Comparative Analyses

The purpose of the detailed analysis is to provide sufficient information to allow for
comparisons among the different alternatives based on the criteria specified in the
Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA
(U.S. Environmental Protection Agency [EPA], 1988).

The nine CERCLA evaluation criteria include:

Overall Protection of Human Health and the Environment
Compliance with ARARs

Long-term Effectiveness and Permanence

Reduction of Toxicity, Mobility, or Volume through Treatment
Short-term Effectiveness

Implementability

Cost

State Acceptance

Community Acceptance

W RN U DD

Criterion 8 (state acceptance) and Criterion 9 (community acceptance) are generally
evaluated after public comment on the FS and the Proposed Plan, and could be used to
modify aspects of the preferred alternative when preparing the Focused Strategic Sites
ROD. Accordingly, only Criteria 1 through 7 are evaluated in the detailed and
comparative analyses. The results of the analyses are summarized in Table ES-3 and
Figure ES-3.

In general, Alternative 3 (Composite Cap) has the lowest associated cost, while Alternative
7R represents the highest cost for all sites. The costs for Alternative 7R are generally
higher than those for Alternative 7U because the costs for institutional controls and
groundwater monitoring are incurred in perpetuity under Alternative 7R, while the
volume of soil to be excavated is only slightly less than for Alternative 7U. Because there is
a minimal increase in excavation costs to achieve unrestricted use rather than restricted use,
achieving unrestricted use at the Strategic Sites under Alternatives 5 and 6 should be
considered. This increase in excavation costs would likely be offset by the decrease in costs
for ongoing monitoring and institutional controls.

There is a considerable level of uncertainty associated with the cost for offsite disposal of
contaminated material from CS 022, CS 024, and the VZ under Alternatives 7U and 7R. For
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example, soil contaminated with just radionuclides or radionuclides and metals will cost
about $150 per cubic yard for disposal. Whereas, the cost for disposal of soil contaminated
with radionuclides and organics can cost $15,000 per cubic yard, and the cost for disposal
of soil contaminated with radionuclides and dioxins/furans can cost up to $50,000 per
cubic yard. Obviously, even small changes in the actual volume of organic or
dioxin/furan-contaminated soil can have a significant impact on cost. To evaluate the
potential economic impact associated with this uncertainty, a sensitivity analysis was
completed in Section 6 of the FS by comparing the costs for three different disposal
scenarios. Based on the sensitivity analysis, the total present worth costs for

Alternatives 7U and 7R range from $377,630,000 and $377, 518,000 (for all 11 sites),
respectively, for the reasonable best case scenario to $530,997,000 and $530,317,000 (for
all 11 sites), respectively, for the reasonable worst case scenario. Estimated costs for

the mid-range case are $442,827,000 for Alternative 7U and $442,715,000 for Alternative 7R.
It should be noted that, during the recent industrial waste line investigation performed by
Cabrera, radium 226 was detected at concentrations greater than background in samples
that also contained ash and debris. This indicates the presence of soils that will likely have
to be disposed of as soil contaminated with radionuclides and dioxins/furans.

It is likely that the same alternative will not be selected for all 11 sites. Therefore, two
possible scenarios were developed and are presented in Section 6 The lowest cost scenario
for the eleven Strategic Sites includes implementing Alternative 3 at CS 011, CS 012, CS
013, CS 014, AOC 313, PRL 008, CS 024, CS 022, and the VZ and applying Alternative 5 at
CS 010 and the SAFR. The total present-worth cost associated with this scenario is
$39,000,000.

As previously indicated, implementing Alternative 3 at CS 011, CS 012, CS 013, CS 014,
AOC 313, PRL 008, CS 024, CS 022, and the VZ is consistent with anticipated future land
use (i.e., industrial). However, CS 024 and CS 022 are located within areas of the base that
will likely be redeveloped into business parks. Capping of these two sites could affect or
limit redevelopment in these areas. Based on this information, an alternate scenario would
be to implement Alternative 3 at sites CS 011, CS 012, CS 013, CS 014, AOC 313, PRL 008,
and the VZ, and implement Alternative 5 for CS 010, the SAFR, CS 022 and CS 024. The
total present-worth cost associated with this scenario is $51,998,000.

Subsequent to completing the feasibility study and after receiving input from the
community and the regulatory agencies, the Air Force will identify a preferred alternative
for each site. The preferred alternative will be presented to the public in a Proposed Plan.
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Wors RANKING Best
PR |

SIGNIFICANT
UNCERTAINTIES

Criterion 1
Overall Protection of Human
Health and the Environment

Criterion 3
Long-term Effectiveness
and Permanence

Criterion 4
Reduction of Toxicity, Mobiliy, IRETE
or Volume Through Treatment “

Criterion 5
Short-term Effectiveness

Criterion 6
Implementability

Technical Implementability

Administrative Implementability

Criterion 7
Cost

Notes:

Alternative 3 - Composite Cap (Restricted)

Alternative 5 - Excavation/Consolidation (Restricted)

Altemative 6 - Excavation/Ex Situ Treatment/Consolidation (Restricted)
Alternative 7R - Excavation/Disposal (Restricted)

Alternative 7U - Excavation/Disposal (Unrestricted)

Criterion 4: Al aliernalives include SVE, but only Altemative 6 includes onsite soil ireatment. Reductians in taxicity, FIGURE ES-3
mability, and/or volume for contaminants in soil under Alternatives 3, 5, 7R, and 7U are due to engineering
controls or physical removal rather than treatmenl. RELAT'VE RANKING OF ALTERNATIVES
Criterion 2: Criterion 2 is not included on this table because all altemaiives comply with ARARS. FOCUSED STRATEGIC SITES FEASIBILITY STUDY
Criterion 7: Ranked by Total Cost (PVy) FORMER MCCLELLAN AIR FORCE BASE, SACRAMENTO, CALIFORNIA

E£S022006011SAC meclellan_figure_ES_3.a1 03/01/05 \deus

A high level of uncertainty is
associated with Afternative 3
because waste remains in place
and only iimited characterization
data are available for some sites.

A high level of uncertainty is
associated with Alternative 3
because waste remains in place
and only limited characterization
data are available for some sites.

Ex situ treatment component of
Alternative & has a moderate to high
unicertainty; implementability of
ex situ treatment is uncentain due to
the heterogeneity of the waste.

A high level of uncertainty is
associated with Altemnatives 3, 5,
and 6; a State radioactive matetials
license may be required for capped
disposal pits or the consolidation unit
upon property transfer. Whether the
permit would be issued is uncertain.
In addition, a radioactive license
requirement is unacceptable to the
LRA. This uncertainty could be
reduced if the Air Force retains the
property or administers the SLUC.

The costs developed for Alternatives
7R and 7U have a high uncertainty
ievel. The mix of contaminants is
uncertain and costs for disposal of
each class vary significantly (from
$150 to $50,000 per cubic yard).
Disposal of some classes
(radionuciides with dioxins/furans)
may not be possible.
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APPENDIXE

Responses to Comments—Draft Final
Focused Strategic Sites Feasibility Study
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